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Most communities respond
81M o this with a mix of reactive



Planning

The most important, large-scale,
proactive step:

Where you do it can be just as
important as what you do

Multifaceted — so how do
you bring environmental
concerns into this?

Impact Assessment Tools



A little history....

Northeast Ohio, 1992: “Our wetlands are failing”

Local Planners: Need model to assess impact of
land use change on hydrology.

Reality: Available models were far too data
iIntensive and complex — and getting worse!

The Aim: To develop a user-friendly model using
basic available data for land use and soils, in
response to the needs of planners and local
environmental groups.
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L-THIA

Based on the rainfall — land cover — runoff analysis
method already used in many communities (TR55)

Input: Land Use + Soils Information

Process: Daily Runoff and Pollutant Loading
Calculations (30 years of local rainfall)

Output: Average Annual Runoff and NPS
loads for each specific land use pattern
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D Long-term

Impacts

The short-term impacts of
4 change in land use can ofien
be seen in the peak rate of
runofffrom an area. SedSpec is
an expert system that will assist
you in snalyzing runoff and
erosion problems on your site
by determining the peak rate of
runoff from the area. The
analysis will provide
information abowt different
types of manoff and erosion
control siructures. Also,
SedSpec will provide
customized drawings of the
structures, and there is a limited
amount of interaction that

Impacts

The long-term impacts of a
change inland use can often be
seen inths average armual runoff
for an area. L-THIA (Long Tetm
Hydsologic Impact & ssessment) is
an analysis tool that provides site-
specific estimates of changes in
nunoff, techarge and nonpoint
source pollution resulting from past
ot proposed land use changes. It
gives long-term average annual
runofffor a land use configuration,
based on climate data for that area.
The user enters the location, land
uses and soil groups of an area ot
up to three different scenarios (eg.
past, present, future). The results

[&] pane

Originally a simple spreadsheet
program

Now a web tool
(basic and custom versions)

GIS extension version also
available
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Land Use Impacts on Water Quality

A local land use decisionmakers, runicipal and county leaders regularly measure the
henefits and costs of developrment proposals. In addition to factors such as the extension
of existing infrastructure and the delivery of goverronent services, local officidls are
begirming to consider the irmpact that land use changes will have on a cormpmrity’s water
quality.

Land use changes can significantly impact gronndweater recharge, storrorater drainage, and
wter pollution. L-THIA (Long-Tera Hydrologie Irpact Assessment) was developed as
an aceessible online tool to assess the water quality itnpacts of land nse change. Based on
corpunity-specific clitate data, L-THIA estimates changes in recharge, runoff and
nonpoint source pollution resulting from past or proposed development. &s a quick and
easy-to-use approach, L-THLA's results canbe used to generate comraunity awarensss of
potential long-terr problerns and to support planning aimed at miniridzing distotbance of
critical aveas. L-THIA is an ideal tool to assist in the evalnation of potential effects of land
use change and to identify the best location of a particular land use so as to have minirour
impact on a corenity's natural erdronment.
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Differences Beiween the Models
= Basic L THIA
Users need only to input their location, sodl type, and the type of land use change
taking place

+ Impervious L. THLA

Allows users to input the percentage of irpervious cover of different Jand uses
» GISLTHIA

Enables users to download an ArcWiew GI3 version of L-THIA for PCs

v Large-Scale Implementation Coming Soon
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L-THIA Basic Model
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[sELEcTLanDUSE 5]
[sELECTLaMDUSE B
[EELECTLANDUSE &)
[SELECTLnDUSE 5]
[EELECTLaNDUSE B
[SELECTLANDUSE ]
[SELEcTLanDUSE F]
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Example Applications of L-THIA

Impacts Assessment for:
proposed land use change and wetland hydrology.
residents downstream of a proposed land use change.

tourism / agriculture transition impacts on a coastal
watershed, Barbados.

past and future land use change in an urban-rural fringe
watershed, including impact fee assessment.

Watershed scale implications of land use change for NPS
pollution



Note addition of buffar
area in Scenario 2

Mote: parcels are included
In Scenario 3 figure to
illustrate dependency of
conservation design on lot
size

Land Use

Example: Chagrin River =

[ Forest

Watershed Partners, Chena
Griswold Creek Watershed — e

I High Density Residential

71 Low Density Residential

Bl HD Residential-conservation design
B9 LD Residential-conservation design
[ Vacant land




Proposed approaches would reduce
but not eliminate the impact
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past, present, future). The results
)

a4

|@ Done

U (e

-

=




g
T

Run L-THIA from Text Inp ut form
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L-THIA OUTPUT

Scenario Name : wdcjyidb2l
Total area : 439.4 acres
State : Wisconsin
County : Brown

Link To GIS RAINFALL DATA Text Fila

Reload Daia

Previous
Resulis

Average Annual Bunoff Volume for SCENARIO 1

Save Cuiput
Ouiput

Land Use

Hydrolegic Seil

Group

Area {acres)

Average Annual
Bunoff ¥olume

Runoff
NPS

RE

{acre-ft)
Agricultural | 24 | 011
| 140.0 | 18.63
| 0.3 | 0.0
| a1 | 0.03
| 7.8 | 357
| 51 | 0.00
| 184.0 | 351
Total Annual Volume (acre-ft)| 26,95
Average Annual Runoff Depth (in) | 0.73

L

b Runoff Depth For Hydrologic Soil Group And Landuse Combination

Hwdrologic Soil

Curve Number

Runoff Depth (in)

Group
Agricultural | A | B | 0.59
Agricultural | B | 76 | 169
Low Density Residential | B | 0 | 1.0
Grass/Pasture | A | 39 | 0.04
Grass/Pasture | B | 51 | 0,44
Forest | A | 30 | 0,01
Forest | B | 55 | 0.3

Average Annual Rainfall Depth (in)

[ 3215

s

|§| javascriptwindow, open('npsbard. html', ", width=600, height=500, menubar=yes, resizable=wes, left=0, l_ |° Internet
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Example Analysis:

Anywhere you like, WI
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land use can often be
seenin the peak rate of
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SedSpec is an expert
system that will assist
you in analyzing ranoff
and erosion problems on
your site by determining

Impacts

The long tem impacts
of & change in land use can
often be seen in the average
annual runofffor =n area, L
THIA (Long Tetm
Hydrologic mpast
Assessment) is an analysis
tool thet provides site-
specific estimates of
changes in runoff, recharge
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from the area. The pollution resulting from past
analysis will provide ot proposed land use
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YWeb-GIS - Watershed Delineation - Online Digitizing
stems for Hydrological /Water Quality,

Select your state

% For watarshed dehneatmm hvdmlng\c data Dreparatmn and online digitizing to all
duse int ed information for any

location you Wi browser,

Infwrnatianal

Cay/County # ! .

IC i Al k .
HIAA @M m ™ CLICK HERE S Indisna

.ﬂ:”ﬂ!ﬂﬂ.ﬂ‘ ===

i

Long-Term Hydrologic Impact Assessment LGEAN: L-THIA

% For online digitizing and hydrologic data extraction for digitized area. You can ohte |
lznd use and hydrologic soil group information for any area you draw using online 7
digitizing zppletin Indianz, US4, in real time within your WWW browser, \

Short-term Runoff Tools

Sediment and Erosion Control Planning, Design and Specification Information and Guidance

H . . . . .
L_*  Wisconsin ¢ This is a trial version.

CLICK HERE
Wab-hasad Wellhead Protection Araa Defining Taol g;l‘ﬁnerhjlt’.:a;zsar It\;ennr\glsdn—tv‘\raes;;;ea are under processing and will be added. {Illinais,
) ) .
M Fart Bragg (MapServer interface), Hoke and Cumberland County, North Carolina, 1
‘Web-based Mational Agricultural Pesticide Risk Analysis includes aerial photographs, land use, DEM and other geographical information.
Programmed by Bernard A, Engel and Jin-Yong Choi.
C A A G I S Once you have obtained a watershed using watershed delineator and online Data processed and prepared by Larry Theller in CAAGIS (Center for Advanced
digitizing tool you can: Applications of GIS)
- = - = * Estimation of impervious area of your watershed
Center for Advanced Applications in GIS, Ag. and Bio. Engineering, Purdue University * Run L-THIA (Lang-Term Hydrologic Impact Assessment) model for runoff and
. o nonpoint source pollution loading
Fote R Baglmis * Run SedSpec (Sediment and Erosion Control Planning, Desigh and SPECification

Information and Guidance Tool)

Urbon BI\/IPS

Web -hased Prel\mmarv Tool fnr Total Maxirmurn Daily Lnadmg

* after processing, vou can also download the watershed boundary, land use and
hydrologic soil group maps onto your computer, and use with desktop GIS tools like
Arcview, (Refer to the download page)

Programmed by Jin-Yong Choi & Bernard A, Engel, and data supported by Larry Thell
PuRDUE UNIVERSIT) CAaAGIS (Center for Advanced application of GIS) !
l IRDI ]E AGRICULTURAL AND BIOLOGICAL ENGINEERING Agricultural & Biological Engineering Department, Purdue University
- — LBE Bldg. 225 5, University Street, Weast Lafayette, IN 47907 -2064
UNIVERSITY This taols have heen develaped with support from USEPA, USDA and US Army CER
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Watershed Delineation Map Interface =

BACKGROUMD Legend
& None
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Printable Map
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Layer |-=
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Click herel Run Watershed Delineation
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Legend

Printable Map
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Watershed maps If you want to review the maps extracted,

click here to change land uze in your watershed and to ses [ Rivers
the #hapserver 515 display Ounty Roo

It you want to downlood the maps extracted, click link
below

Gownlood Page

Land use and Hydrologic Soil Group data were prepared, =0 you can conduct long-term hydrologic impact analysis (L-
THIA) for the watershed. Click the button named " Bata preparation and run L-THIA ", and a completed L-THIA

form for running the L-THIA model will be displayed. In a similar manner, you con estimate peak runcff rate from
the watershed usin . ¥on can also estima ount of impervious area in your watershed,

| & -2

| Bl Edt Yiew

ayer Sele n

BACKGROUND
' None
" perial Photo
€ Topographic Map
© Relief
© Land Use
© Crop Land Use
 DEM
 Hydro. Soil Group
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0 0.10.20.50.4
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" None

 Land Use

' Hydro. Soil Group

' Curve Number Map

Output Layers

Legend
Printable Map
Download Page

Index Map

Run Hydrologic Models

||

L

Click herel Bun®

Online dicitizing to chan

- L-THIA

Run hydrologic models
- Impervious Area

TUInnNYn

Watershed Defineation Map Interface
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Queried results for spatial data

Home

L-THIA

Watershed maops If you want to review the mops extract

click here to change land uze in your wa
the Mapserver GIS display

If you want ta downlaad the maps extrc
below

Bownlood Page

Land uze and Hydralogic Sail Graup data were prepared, 3o you can conduct long—
THIA] far the watershed. Click the button named " Bata preparation and run L-1
farm for running the L-THIA model will be displayed. In a similar manner, you ca
the watershed using SELSPES, Yon con also estimate the amount of impervious ¢

Data preparaton and Faun L-THIA

1

-

L-THIA Basic Input

Documentation

« Name to identfy output:

decijEE]

Basic Input * State : IWisconSin |
Detailed Input o -
Advanced Tnput * County : [Brovm |
Impervious R g =
IRput s Areain: Im
Frevious LAND USE HYD. S0IL GROUP 1 2 3
Resulis
|SCENARIO 1 |SCENARIO 4 |SCENARIO 3

|Agrict}ltt1ral |
|Agrict}ltt1ral |
|Low Density Residential v |
[Grass/Pasture
[Grass/Pasture

[Forest

[Forest
I SELECT LAMNDURE
I SELECT LAMNDURE
I SELECT LAMNDURE
I SELECT LAMNDURE

[N | N J N Y

140.0

WWW

Total Araa ID

paration and R nLTHlA

~THL&

Back to Watershed Delineation

|®:| Done
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-THIA output - Microsoft Internet Explorer provided by Purdue University =
J o ”|J File Edit View Favorites Tools Help |J Address 2:] http:ffpasture. §
L-THIA OUTPUT Runoff Depth
in
Home Scenario Name ! wdcjyi62l 21
2,004
Documentation Total area 1 4394 acres o
L.THIA State : Wisconsin 1504
§ County ! Brown 1704
Basic Input 1.604
Detailed Input 1.504
Advan:ed Ing w - : 1.404 -
- Link To GIS RAINFALL DATA Text File e o]
npu 1 1237 B Low Density Residertial
- B GrassiPasture
Reload Data iy | Grass/Pasture
Previous Average Annual Runoff Volume for SCEMARIO 1 g':g: = Forest
Ees Average Annual 8704 arest
Save Ouiput Land Use Hydrgloglc Sl Area (acres) Runoff Volume 0807
Toup 0.504
Ouiput (acre-ft) 0404
Agricultural | 2.4 | 0.11 g-gg'
| 140.0 | 19.63 0104
| 0.g | 0.07 w Dnrf\gricuhural Low Densty Residential Forest Forest
| 9.1 | 0.03 — - .
/3 untitled Document - Microsoft Internet Explorer provided by Purdue Ui -0l x|
| 97.8 | 357 J Eile Edit ‘iew Favorites Tools  Help
| 51 | 0.00
| 184.0 | 3.51 Annual Variation
Total Annual Volume (acre-ft) | 26.95 )
Average Annual Runoff Depth (in) | 0.73 1.904
1.804
1.704
1,604
1 504
b Runoff Depth For Hydrologic Soil Group And Landuse Combination 1:3
Hydrologic Soil Curve Number Runcoff Depth (in) 12
Group | 1404
Agricutural | & | B4 | 0.59 el
Agriculfural | B | 5 | 169 g
Lew Density Residential | B | 1] | 1,06 ggg
Grass/Pasture | A | 39 | .04 0.404
0.304
Grass/Pasture | B | il | 0.44 0.204
0.104
Forest | A | 30 | 0.01 i
F r | ) | £E | 053 2 4 B 8 10 12 Wjear‘lss 18 20 22 24 26 28 30
ores .
Average Annual Rainfall Depth (in) [ 3218
- (s
| 3
|€| javascript:window.open('npsbard. html', ", 'width=600, height=500, menubar=yes, resizable=yes, left=0 I_ l_ ’_ |° Inkernet 4




BACKGROUND
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Important Questions
(we know they are important because.....)

Cost: There is no software or site access cost. $0, honest!
(Your tax dollars at work — thanks to EPA Region V)

Knowledge / Technical Expertise: Basic Version: Middle
school teachers use this with their students.

Data: Basic data for WI is online — you can start with
nothing. You can use your own land use data and can
create custom calibrated land uses, and change the
pollutant loadings (or add new pollutants) to improve match
to local data.
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Important Questions

Staff: No commitment for user.

Platform: Basic and Custom Version: Internet Access.
You can run a GIS version if you like.

Validity: Consistent with empirical data and other models.
Accuracy increases with local calibration.
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Important Questions

Transparency: If you've forgotten, it's all explained at the
web site.

Understandability: Tool produces average annual runoff
and pollutant loadings for each land use decision.

Scope: Can be used at site or broad scale, but should be
used at the scale of the land use decision.
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Determining Shott-
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The shott-term
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Changing Landscapes:
Anticipating the effects of
local land use decisions.




